






















































































Table 2. Average values of plant yields and 20 soil factors 
in four weathering zones in till me.terial 

u.u.T.a o.u.T. 
(17)b (20) 

Yield (gm./plot) 1(4)- 43.0 
92(13) 

Sand (%) 38.J 43.0 
Silt (%) 32.4 28.8 
Clay (%) 29.2 28.2 
Mean aggr. diam. (mm.) .817 .927 
Vol. wt. (gm./cc.) 1.50 1.56 
Wilting point <%> 11.0 10.l 
Moist. equiv. <%> 20.7 20.5 
M. E. - W. P. C(%) 9.7 10.4 
Total porosity <%> J9.6 39.0 
Aeration porosity C%) 8.9 10.0 
Capillary porosity (%) 30.7 29.0 
pH . 7.9 a.o 
Initial N (lbs./A.) 3.4 4.5 
Nitrif. N (lbs./A.) 22.4 28,,2 
Avail. P (lbs./A.) 0.9 0.7 
Avail. K (lbs./A.) 299 243 
Cation exch. cap. (me.) 12.l 1).6 
Exchangeable H (me.) o.o o.o 
Total exch. bases (me.) 12.l lJ.,6 
Base saturation (%) 100 100 

au.u.T. = unoxidized and unleached till 
O.U.T. = oxidized and unleached till 
O.L.T. = oxidized and leached till 
D.L.T. = deox1d1zed and leached till 

O.L.T. 
(17) 

3a.3 

38.3 
31.8 
29.9 

.633 
1.51 

12.7 
22.7 
10.0 
38.2 
a.5 

29 •. 7 
7.1 
4.2 

29.6 
1.5 

257 
17.2 
1.8 

15.4 
89 

bF1gures in parentheses ref er to number of SE:mples of 
which a.verage values were obtained. 

0Available water measured as difference of moisture 
equivalent and wilting point. 

D.L.T. 
(5) 

36.6 

36.6 
28.2 
35.2 
. .486 
1.53 

14.4 
21.l 
6.7 

41.6 
4.5 

37.1 
6.8 
3.0 

24.o 
o.6 

246 
20.0 
2.4 

17.6 
88 



Table 3. Average values of plant yields end 20 soil factors 
for two weathering zones in loess meterial 

in different regions of deposition 

Oxidized and 
unleached loess 

Yields (gm./plot) 104 

Sand (%) 18.7 
Silt (%) 69.9 
Clay (%) llo4 
Mean aggro diam. (mm.) .036 
Vol. wt. (gm./cc.) lo27 
Wilt. point (%) 9.0 
Moist. equiv. (%) 2lo0 
M. E. - W. P. C (%) 12.0 
Total porosity (%) 5lo3 
Aeration porosity (,%) 10,,8 
Capillary porosity (%) 40 .. 5 
pH 8.2 
Initial N {lbs./A.) 3.5 
Nitrif. N (lbs./A.) 24.o 
Avail. P (lbs./A.) 1.2 
Avail. K (lbs./AQ) 338 
Cation exch. cap.(me.) 16.6 
Exchangeable H · (me.) o.o 
Total exch. bases(ma~l 16.6 
Base saturation (%) 100 

(7) 

165 

16.3 
68.2 
15.5 

.019 , ":\ ,,_ 
-.o,.,-r 

8 .. 9 
22.7 
13.8 
50ol 
11"6 
38 .. 5 
8.2 
2.,6 

14 .. o 
3.,1 

188 
15.1 
o .. o 

15!>1 
100 

~ = region west of Highway 71. 

w 
(4) 

39 

Oxidized and 
leached loess 

c 
(5) 

158 

15.2 
61.9 
22.9 

.444 
1.31 

12.0 
27.9 
15 .. 9 
50.5 
11.7 
,38.8 
7.0 
5.,4 

2lo0 
6.4 

298 
18.6 

2.7 
25.9 
85 

C = region including backslope numbers 10, 14, 15, 16, 17 
and 18. 

E = region including all back slopes east of Highwe.y 69. 

E 

(14) 

121 

12.4 
.59.J 
28.,J 

.398 
.1.34 
lJ.9 
26.5 
12.6 
44.4 
9.5 

}4.9 
6.7 
3.8 

24.9 
5.5 

241 
20.2 
2.7 

17 • .5 
87 

bFigures in parentheses refer to number of samples of which 
average values were obtained. 

0 Available water measured es difference of moisture equivalent 
and wilting point.· 



Table 4. Average·values of plant yields and 20 soil factors 
for s1x bacl<:slope materials 

B hor. Buried Ferret to Gumbo- Sand Shale 

Yields (gm./plot) 

Sand (%) 
Silt C%) 
Clay C%) 
Mean aggr. diam. (mm.) 
Vol. wt. (gm./cc.) 
Wilt. point (%) 
Moist. equiv.b(%) 
M. E. - W. P. (%) 
Total porosity (%) 
Aere..tion porosity <%> 
Capillary porosity (%) 
pH 
Initial N (lbs./A.) 
Nitrif. N (lbs./A.) 
Avail. P (lbs./A.) 
Avail. K (lbs./A.) 
Cation exch. cap. (me.) 
Exchangeable H (me.) 
Total exch. bases (me.) 
Base saturation <%) 

(lO)a 

17 

11.0 
53.2 
J.5.8 

.349 
l.J2 

16.J 
29.6 
lJ.J 
50.9 
lb.6 
40.) 
6.o 
2.8 
5.8 
9.8 

280 . 
23.0 
.5.J 

17.7 
77 

A2 hor. 

(10) 

12 

35.9 
40.8 
23.3 

.201 
1.60 
7.7 

19.J 
11.6 
.32.4 
7.0 

25.4 
6.8 
J~O 
4.J 
o.6 

119 
12.b 
2.0 

10.0 
83 

zone 

(14) 

8 

42.2 
22.5 
35.3 

.J80 
·1.51 

15.9 
27.2 
11.J 
42.8 
5.7 

J7.l 
7.1 
2.6 
2.7 
0.5 

209 
21.3 
1.9 

19.4 
91 

til 

(16) 

9 

20.6 
Jl.2 
48.2 

.426 
1.37 

21.2 
37.,5 
16.J 
55.4 
5.8 

49.6 
7.1 
2.9 
3.2 
0.5 

296 
25.8 
2.6 

23.2 
90 

material 

( 'l) 

52 

77.1 
17.0 
5.9 

.211 
1.60 
3.1 
7.2 
4-.1 

35.7 
17 .. 6 
18.1 
8.14 
5.6 
39~0 
2.1 

1.39 
6.J 
0 .. 2 
6.1 

97 

acid 

(2) 

4 

35.4 
32.7 
Jl.9 

.J18 
1.52 

11.5 
21.4 
9.9 

40.2 
9.0 

Jl.2 
4.6 
1.8 
1.8 
7.8 

240 
lJ.4 
8.5 
4.9 

.36 
aFigures in parentheses refer to number of samples of which average values were obtained. 
bAvailable water measured as difference of moisture equivalent and wilting point. 

alk. 

(2) 

37 

9.0 
J.5.2 
55.a 

.216 
1.39 

. 15.5 
25.9 
10.4 
49 .. 9 
8.3 

41.6 
8.1 
0.5 
6.0 
0.5 

172 
16.o 
o.o 

16.o 
100 



Table 5. Analysis of Variance of Plant Weights 
(tops only) in Fertilizer-Soil Conditioner 

Experiment on Gumbotil 

d.r. m.s. Slgnif ic~ 

Fertilizer treatments 
Conditioner treatments 
F x C interaction 
Replicates 
Error 
Total 

LSD fertilizer treat­
ments 

LSD conditioner treat­
ments 

LSD F x C treatments 

Fertilizer.treatments 

:NP 
NP (19.22) 
NPK (18.95) 
N < 4.oo) ** 
NK ( 3.72} ** 
p ( .69) ** 
c ( .66) ** 
PK ( .65) ** 
K ( .63) *41-

Conditioner treatments 

F2 

F2 (6.55) 
R (6.16) 
Fl (6.13) 
Kr (5.98) 
c (5.50) * 

7 
4 

28 
1. 

39 
79 

p = .05 

1.076 

.854 
2.407 

NPK -
** 
**. 
** 
** ** 
** 

R 

-

N -

** 
*"' 
** 
** 

Fl 

-

665.4934 
2.3239 
2.1471 

.0088 

.3538 

P = eOl 

l.4La 

lol4J 
3.222 

p 

** ... 
** -** !!:·"'i' 

Kr c -

-

c PK 

-

** 
** 
** 

K 



Table 6. Analysis of Variance of Plant Weights 
(tops only) in Fertilizer-Soil Conditioner 

Experiment on Kansan Till 

d.f. m.s. · significe.nce 

Fertilizer treatments 
Conditioner treatments 
F x C interaction 

·Replicates 
Error 
Total 

LSD fertilizer treat­
ments 

Fertilizer treatments 

NPK (8.54) 
NP (6.70) 
N ( .80) 
NK ( .73) 
p ( .59) 
PK ( .52) 
c ( .52) . 
K ( .48) 

Conditioner 

Kr (2.50) 
R (2.50) 
Fl (2.42) 
F2 (2.25) 
c (2.14) 

NPK 

* 
** 
** 
** 
** ** 
** 

treatments 

) 
) 
) 
) 
) 

7 
4 

28 
l 

39 
79 

p = .05 

1.643 

NP N -
** 
** 
** ** 
** 
** 

107.9141 
.4199 
.3724 

2 .. 8350 
.8249 

p = .01 

2.199 

NK p 

... 

no significant differences 

PK c 

** NS 
NS 

K 



Table 7. Analysis of Variance of Plant Weights 
{tops only) in Fertilizer-Soil Conditioner 

Experiment on Calcareous Loess 

d.f. m.s. s1el!if icance 

Fertilizer treatments 7 215.9796 ** 
Conditioner treatments 4 2.8314 ** 
F x C interaction 28 1.s575 ** 
Replicates l .0103 
Error 39 .2166 
Total 79 

p = .05 p = .01 

LSD fertilizer treatments .842 1.126 
LSD conditioner treatments .665 .890 
LSD F x C treatments 1.883 2.520 

Fertilizer treatments 
NPK NP p PK c K NK 

NPK (11.47) 
NP (10.75) 
p ( 1.79) ** ** 
PK ( 1.61) ** ** c ( .96) ** ** (*) 
K ( .87) ** ** * 
NK ( .75) ** ** * * 
N ( .7J) ** ** * * 

Conditioner treatments 

R Kr c Fl F2 

R ( 4.2J) 
Kr ( 3.88) 
c ( J.J5) * Fl ( J.J2) ** 
F2 ( J.JO) ** -

N 



Table 8. A..."'!alysis of Variance of Plant Weights 
(tops only) in Fertilizer-Soil Conditioner 

Experiment on Aeolian Sand 

d.f. m.s. si~1f1cance 

Fertilizer treatments 7 266.8380 ** 
Conditioner treatments 4 11.1763 ** 
F x C interaction 28 2.7327 ** 
Replicates 1 .6408 
Error 39 .2030 
Total 79 

p = .02 p = .01 

LSD fertilizer treatments .815 1.091 
LSD conditioner treatments .644 .862 
LSD F x C treatments 1.82.3 2.440 

Fertilizer treatments 

NPK NP NK N K PK p c -
NPK (13.49) 
NP (11.10) ** NK ( 7.37) ** ** 
N ( 6.55) ** ** * 
K ( .84) ** ** ** ** 
PK ( .8J) ** ** ** ** 
p ( .81) ** ** ** ** c ( .80) ** ** ** ** 

Conditioner treatments 

R Kr F2 Fl c 

R ( 6.19) 
Kr ( 5.87) 
F2 ( 5.·17) ** * 
Fl ( 4.78) ** ** 
c ( 4.11) ** ** ** * 



Table 9. Analysis of Variance of Average Weights 
o_f Plant Tops on Gumbot11 

Treatments 
N levels 
P levels 

NP levels 
Error 
Total 

LSD N levels 

Treatments 

N3P3 (55.95)a 
N2P3 (44.7.5) 
N2P2 (38.10) 
N2Pl (JJ.05) 
N1P3 (2?.80) 
N1P2 (26.90) 
N1P1 (26.15) 

ave N2 levels 
ave N1 levels 

ave P3 levels 
ave P2 levels 
ave P1 levels 

a 

) 
) 
) 
) 
)" 
) 
) 

(J8.63) 
(26.95) 

(J6.28) 
(32.50) 
(29.60) 

d.f. m.s. sip?Aif1canc~ 

5 109.9028 NS 
1 409.5008 '* 
2 44.8108 NS 
2 25.1958 NS 
6 66.0491 

11 

p = .05 P = oOl 

22.961 J4.784 

no significant differences 

~ r.o significant differences 

) 
) no significant differences 
) 

not included in A. O~ V. 



Table lOa. Analysis of Variance of Average Weights 
of Plant Tops on Kansan Till--

Treatments 
N levels 
P levels 

NP interaction 
Error 
Total 

LSD individual treatments 
LSD N or P treatments 

Treatments N2~ 
N2P3 (25.85)a -

(22.60) N4P4 
N1P3 (22.05) 
N1P2 (17.70) 
N3P2 (16.65) 
N3P3 (13.85) 
N1P1 (12.35) 
N2P2 c a.75) 
N2Pl { 8co40) 
N3P1 ( 3.30) 

ave N1 levels 
ave N2 levels 
ave NJ levels 

ave P3 levels 
ave P2 levels 
ave P1 levels 

.. 
* 
* 
** 

·-
* 

(17.37) 
(14.JJ) 
(11 .• 22) 

{20.58) 
(14.)2) 
( 8.02) 

1'.i'P Treatments 

d.f. 

-

(*). 

) 
) 
) 

8 
2 
2 
4 
9 

17 

** 

m.s. 

100.1206 
56.7372 

23608822 
53.4314 
10.3361 

significance 

** 
* 
** 
* 

p = .01 
20 .. 897 
12.06.3 

.. 
no significant differences 

anot included in A. o. V. 



Table lOb. Analysis of Varia.YJ.ce of Average Weights 
of Plant Tops on Ka.YJ.san Till--

NP vs. :NPK Treatments 

d.f. m.s. sign.if 1ca.YJ.ce 

Treatments 7 91.3120 * (NP) levels 3 172.4440 * K levels 1 34.5156 NS 
(NP)K interaction 3 29.1123 NS 

Error 8 24.4269 
Total 1.5 

p = .02 P = oOl 

LSD individual treatments 22.794 33.163 
LSD (NP) levels 16.118 2Jg450 

Treatments 

N4P4K1 (28.45) ) 
, N4P4Ko (22~60) ) 

N2P2K1 (17.65) ) 
N;P3Ko (13c.85) ) 
N;P3K1 (13.7.5) ) no significant differences 
N1P1Ko (12e3.5) ) 
N1P1K1 ( 9.45) ) 
NzP2Ko ( 8.75) ) 

ave N4P4 level (25.52) ) 
ave NJPJ level (lJ.80) ) no significant differences 
ave N2P2 level (lJ.20) ) 
ave N1P1 level (10.90) ) 

ave Ko level (14.J9} ) 
ave K1 level (17 .. J.5) ) no sign.if icant differences 



Table 11. ·Average Plant Weights (tops) of Sudangrass 
Grown on Four Subsoils and One Topsoil, 

as Affec·ced by Fertilizer and 
Soil-conditioner Treatments 

Unoxidized 
Treatment Till Gumbo Ferret to Buried A2 Topsoil 

oa o.62b 0.55 Oo46 0.61 11.77 
NJ o.49 o.4o o .. 46 0.63 16.23 
NJ Pl 2oJO 2.69 5o46 6.07 17.33 
NJP2 J .. 18 6~45 5.91 ?.42 18.10 
NJPJ 6 .. 10 8039 9.47 ?o)? 21.94 
N3P4 6.58 10s51 8.27 6.J4 21 •. 61 

40)8 10<)26 9.48 -NJPJK 
N.JPJ(K)M .3027 8 .. 07 9.,17 10.)4 20.44 

10.69 R 0.39 0.,42 0. /.J.O 0.62 
RNJ 0.39 o.42 Oo~·B 0.55 14.77 
RNJP.3 5 .. 72 9,.79 9,82 11.99 27.76 

4.08 12.80 12.83 -RNJPJK 
RNJPJ(K)M 4.97 10.90 11.86 16.29 24.68 

ao = check 

NJ = JOO lbs N/A 

Pa = a x 100 lbs P205/A 

K = x lbs K20/A, so that x + available K20 = 300 lbs K20/A 

M = minor nutrient solution 

R = soil conditioner (resin) 

bgrams dry weight/3 pots, multiply with 500 to obtain 
readings in lbs/A, or divide by 4 to convert to 
tons/A 



R-ef f ect 

N-effect 

---

P-effect 

K ... ef f ect 

... 

Table 12. Analysis of Variance of Plant Weights 
on Unoxidized Till 

source d,f. IIJ•So ~ - - =-

Treatments 12 .669741 47.5.34** 
Replicates 2 
Error 22 0014089 
Total 36 

- .. ~---,,..._~a..,..~ 
Fert:tlizor 

( 0 'N3:; NjP3) N"JPJK I NJFJKM l 4 1.820911 129.2.38** 
Resin (+,- 1 • 00831.i.3 
F x R 4 .030858 2.190 _______ .... ___ .,..,..__ --
Fcrtiliz?r (O,N3) 1 .009134 

Resin (+,-) 1 .061596 4.371* 
F x R 1 .011362 

---... -·--· 

eff ectb 

-.033352 

-.055180 

-.143290 
,061543 

Fortilizcr (N3,N3P3) 1 3.879842 275.380** 1.137225 

Resin (+,-) 1 .008927 -.054552 
F·X: R 1 .002218 .027195 

-
Fertilizer (N3P3,N3P3K) 1 .081442 5.780* -.164765 

Resin (+,-) 1 .003814 -.035658 
F x R 1 .000206 -.008302 



M-effect 

NP-effect 

Table 120 (continued). Analysis of Variance of Plant Weights 
on Unoxidized Till 

source 

Fertilizer (N3P3K,N3P3KM) 
Resin {+,-) -
F x R 

Fertiliz~r (O,N3P3) 
Resin (+,-) 
F x R 

d~f. 

1 
l 
1 

1 
1 
1 

a 
IDoSa F 

.000172 

.016244 1.152 

.01.i.1451 2.942 

30512464 249.305** 
o Oh04Jlt 2.869 
.023623 1.676 

------------------·-- ---.,.-........ -~-----· 

N3P3K-effect 

NJP3KM-effect 

Fertiliz~r (O,N3P3K) 
Resin (+,-) 
F x R 

Fertilizer (O,N3P3KM) 
Resin (+,-) 
F x R 

1 
1 
1 

··-· 
1 
1 
1 

aF 1 = 4.JO {P.05), 7.94 (P.Ol) 
22 

2.524207 179.161** 
.046423 3.294 
.019410 1.377 

2.482700 176.21.5** 
.000140 
.117591 8.346** 

b 
effect 

-.007573 
.073586 
.117546 

l.,082045 
-Qll6095 

.088738 

.917280 
-.124397 
' ,,0804.37 

ci909707 
-.006850 

.197983 

bEffect is expressed in figures after transformation (Xij = 1 + log Ylj) 



:El-effect 

N-eff ect 

P-effect 

M-effect 

Table 13. Analysis of Variance of Plant Weights 
on Gumbotil 

source dof o m.s. pa 

Treatments 10 1.215463 lOJ.)(li** 
Repl1.cates 2 
Error 20 .011757 
Total 32 

.. -~-.,,,_, ___ . -·-
Fertilizer 

(O,N3,NjP3}N3P3M) 3 J.,4·27516 291~508** 
Resin (+,- 1 .002518 
FxR 3 .016532 1.4·06 

Fertilizer (O,NJ) i 0019615 1.668 .... 
Resin (+,-) 1 .00881}9 
F x R 1 .009544_ 

Fertilizer (N3:N3P3) 1 5.327324 453.119** 
Resin (+,-) 1 .001942 
F x R 1 .001636 

Fertilizer (N3P31N3P3M) 1 .002776 
Resin (+,-) 1 .027238 2.316 
F x R 1 .006482 

effectb 

.020486 

-.080860 
-.054313 

.056403 

1.332582 
.. 025445 
.023355 

.030417 

.095285 

.046485 



NP-effect 

NPM-eff ect 

Table 13. (Continued). 

____ sourc~ _ 

Fertilizer (O,N3P3) 
Resin (+~-) 
F x R 

f' 

. ' , 1 I . '· . 
Analysis of Var1a,:r1ce Of ~li:n~ yJeights ' 

on Gumbotil · · 

!bf.!. 
l 
l 
1 

-1!!..!~-·--. 
4o 7001~24 

., 0028·7 5 

.019084 

. ~a~ 

399.797** 

i Qkn 

... - ........ .- .......... ~.. - ---·--'-·---~' 

Fertilizer (0, N1P3M) 
Resin (+,-) - · 
F x R 

1 
1 
1 

a F l = 4~J5 (P.05) 1 8.,10 (P.,01) 
20 

4a9J644J 
~000723 
-047812 

419 .. 872"'~* 

4"066 

• t 

.' ~ .. 

effectb 

1.251722 
-.030958 

.079758 

1028276.'.3 
.015527 
.12624) 

b Effect is expressed in figures after transfo_1~mation ( x1 j = 1 + log Yi j) 



Table 14. Analysis of Variance of Plant Weights 
on Fer1"etto 

source d.f .. m~ s,, -- Fa 

Treatments 
Replicates 
Error 
Total 

12 
2 

21} 

1.175391 103.475~-* 

11011359 
J8 

--------------------------------------· 
Fertllizer 

R-eff ect 
(0 N3 N ~ lT ·p ,,.. 1\T •p •i'M';• 

1 # ,J.r-Jr ... '. 3:. ;.:~ii J.'''3· 3~><JJJ 
Resin {+,- J • 
F x R 

N-effect 
Fertilizer {O,N3) 
Resin (+,-) 
F x R 

P-effect 
Fertilizer (NJ,NJP3) 
Resin (+,-) 
F x R 

K-eff ect 
Fertilizer (NqP3,N)F3K) 
Resin. (+,-) .; 
F x R 

!.~ 
1 
4 

3~349L!-99 
.007388 
0006774 

-----··-... --.......... ,..._ ____ 
1 ci004.Sl4 
1 "00].l!-61 
1 .005350 

1 5.120050 
1 .000844 
1 .000034 

1 .018523 
1 .009091+ 
l .005202 

294c872** 

J-1-50. 748** 

1.630 

effectb ·-

eOJ24Jl 

.,040060 
-.022073 

.042233 

~651515 
.016788 

.... 003372 

.078577 

.055057 
004161+0 



M ... effect 

NP-effect 

NPK-ef f ect 

NPKM-effeot 

Table 14. (Continued). Analysis of Variance of Plant Weights 
on Ferretto 

source d.f. 

Fertilizer (N3P3K,N3P3KM) 1 
Resin (+,-) l 
F x R l 

Fertilizer {O,N3P3) l 
Resin (+,-) 1 
F x R 1 

Fertilizer (O,N3P3K) 1 
Resin (+,,-) 1 
F x R l 

-
Fertilizer (O,N3P3KM) 1 
Resin (+,,-) 1 
F x R 1 

a Fl = 4.26 (P.05),, 7.82 (P.Ol) 
~ 

m.s. Fa 

~006822 
.027904 2.4.56 
.0000002 

5.438880 478~816*~" 
.001942 
.004530 

6.092200 536.JJ2** 
.000787 
.019442 1.711 

5.691296 501.038** 
.000762 
.019319 1.700 

effectb 

-.047686 
.096443 

-.000253 

-
1.)46462 
-.025445 
- .038862 

1.425038 
.016195 
.080502 

1.377352 
.015942 
.080248 

b Effect is expressed in figures after transformation (x1j = 1 + log Yij) 



Table 15. Analysis of Variance of Plant Weights 
on Buried A2 

source d.f., mo Sn Fa effectb 

Treatments 12 1.017229 258.339** 
Replicates 2 
Error 24 .003937 
Total J8 

--
Fertilizer 

( O,N J,N j' 3,Nj' JK,NjP JKM) 4 2.875112 7.30.174** 

R-effect Resin (+,-) 1 .066476 16.882** .094146 
F x R 4 .020960 5 .. 323* 

Fertilizer (O,N3) 1 .001386 -.021495 
N-effect Resin {+,-) 1 .002266 -.027485 

F x R 1 .003141 -.032358 

Fertilizer CN3,N3P3) 1 4.JJ7925 1101 .. 835** 1.202487 
P-ef f ect Resin {+,-) 1 .016375 4.159 .,073880 

F x R 1 .053645 13.625** .133723 

Fertilizer (N3P3,N3P3K) 1 l.'012109 3.075 .063532 
K-effect Resin (+,-) 1 .080922 20.554** .164238 

F x R 1 .005642 1.433 -.043365 



M-effect 

NP-effect 

NPK-eff ect 

NPKM-eff ect 

Table 15. (Continued), Analysis of Variance of Plant Weights 
on Buried A2 

source a. 0 f. m.s. ? 

Fertilizer (N3P3K,N3P3KM) 1 .018683 4.745* 
Resin {+,-) 1 .075889 19.275** 
F x R 1 .004372 1,110 

-
Fertilizer (O,N3P3) 1 4.184226 1062.795** 
Resin {+,-) l .033859 8.600** 
F x R 1 .030824 7.829* 

Fertilizer (O,N3P3K) 1 4.6L~6512 1180. 216*11-

Resin (+,-) 1 .011859 3.012 
F x R 1 .009408 2.389 

Fertilizer (O,N3P3KM) 1 .5.254464 1JJ4.6J6** 
Resin (+,-) 1 .030632 7.780* 
F x R 1 .027749 7,048* 

a F 1 = 4.35 (P.05), 8.10 (P.Ol) 
2o 

effectb 

.078915 

.159048 

.038175 

1.180992 
.106238 
.101365 

1.244523 
.062873 
.056000 

l.J2J4J8 
.101048 
.096175 

b Effect is expressed in figures after transformation (x1j = 1 +log Y1j) 



R-ef f ect 

N-effect 

P-ef fect 

M-eff ect 

Table 16. Analysis of Variance of Plant Weights 
on Tama Topsoil 

Source d&_ IDoSo -
Treatments 10 .050082 
Replicates 2 
Error 20 .000198 
Total .32 

·-·· _ .... _,...,,._..., ..... ,..._. __ .... , 
Fertilizer 
(O~NJ~NJPJ)NJPJM) .3 .149726 

Resin (+,- 1 .. 002329 
F x R .3 .008488 

·-----... -·-
_, ___ 

Fertilizer (O,N3) 1 .058483 
Resin (+,-) 1 .005926 
F x R 1 .000093 

Fertilizer {N3,N3P3) 1 .128400 
Resin (+ 1 -) 1 .002701 
F x R 1 .014238 

Fertilizer (N3P3,N3P3M) 1 .006757 
Resin (+,-) . 1 .021096 
F x R 1 .0006?8 

Fa effectb -
6.108** 

18.262** 
.019704 

l.0.35 

?.lJ.3* .139622 
-.044445 
~005562 

15,662** .206882 
.030005 

1.736 .068892 

-e047460 
2.573 ,08J857 

-.015040 



NP-effect 

NPM-eff ect 

Table 16. (Continued). Analysis of Variance of Plant Weights 
on Tama Topsoil 

source ~..:1.!_ 

Fertilizer (O,NJPJ) 1 
Resin (+,-) 1 
F x R 1 

Fertilizer (O,N3P3M) 1 
Resin (+,-) 1 
F x B. 1 

a F __:_ = 4.J.5 (P.05) 1 8.10 (P.Ol) 
20 

m.s. pa 

.360193 43.9.36** 

.001792 

.016630 2 .. 028 
. 

.268281 32. 725*"'" 

.000265 

.010590 1.291 

effectb 

,346503 
.024443 
.. 0'?4453 

. 

• 29901-1-3 
• 0091..ro3 
.059413 

b Effect is expressed in figures after transformation (x1. = 1 +log Yi ) 
J j 



Table 17. Analysis of Variance of Plant Weights 
as Affected by Levels of P 

soil material source dof • m.s. F 

Unoxidized Linear 1 2.179182 18.558* 
Till Residual 3 .11'?423 8 .. JJ4** 

Total 4 .. 
(Error} (22) (!>014089) 

Gumbotil L1nee.r 1 3 .. 236185 lJ.850* 
Residual 3 0233658 19.872** 
Total '+ (Error) (20) (.011758) 

Ferret to Linear 1 2,,056.203 40749 
Residual 3 .,i-l-}2999 JB.119** 
Tote.l 4 
(Error) (24) ( .. 011359) 

Buried A Linear 1 10307343 J,.118 
Residual 3 .419318 106.,480** 
Total 4 
(Error) (24) ( 0 003938) 

Tama Topsoil Linear 1 0043369 46o2J6** 
Residual J .000938 .114 
Total 4 
(Error) (20) (0008198) 

a· b is the slope of the linear response of plant 
growth to 5 successive levels of P 

ba 

.2695 

.3284 

.2618 

.2087 

.0380 



Treatment 

oa 
N2 
PJ 
N2Pl 
N2P2 
N2PJ 
N2P4 
K 
N2K 
P3K 
NzP3K 
NzP~KM 
RN2 JKM 

Table 18. Plant Weights (Tops and Roots) of Alfalfa 
and Bromegrass Grown on Unoxidized Till as 

Affected by Fertilizer a...11.d 
Soil-conditioner Treatments 

Tops Roots Roots/Tops 

Alfalfa Brome Total Alf :Brome Total Ratio: 

2 .. 65b L,18 3.83 69:31 2.06 .54 
3.03 lo2l 4.24 71:29 1.76 .42 

11.80 1 .. 01 12.81 92:8 7.,55 .59 
13.72 3~93 17.65 78:22 13026 .75 
17ol7 4-:87 22.04 .. 78:22 15~8.3 .72 
22 .. 17 8~14 39 ... 31 73~27 20.13 .66 
19.58 6 .. 74 26.32 74~26 1~' ,,15 .65 

3oJJ 1~30 4 .. 63 72:28 2"'39 ·. .,52 
,J.,05 l.OJ 4.08 75:25 1:069 .41 

17 .. 96 1.06 19002 94:6 6 .. 60 .35 
20 .. 46 8.,68 29.14 ?O:JO 20.,15 .69 
20081 6014 26 .. 95 7"·'7·J ~ ,. ..... 20044 .76 
15.86 10 .. 93 26.79 59:41 35.04 l.Jl 

ao = check 

N2 = 200 lbs N/A 

Pa = a x 100 lbs P205/A 

K = x lbs K20/A, so tha.t x + available KzO -~ JOC• lbs 
KzO/A 

M = minor element solution 

R = soil conditioner (resin) 

b grams dry we1ght/.3 pots, multiply with 500 to obtain 
readings in lbs/A, or divide by 4 to convert to tons/A 



Table 19. Plant Weights (Tops and Roots) of ·Alfalfa and 
Bromegrass Grown on Gumbotil as Affected by 
Fertilizer and Soil-conditioner Treatments 

To;es Roots Roots/Tops 

Treatment Alfalfa Brome Total Alf :Brome Total Ratio 

oa .75b .90 1.65 4.5:55 1.58 .96 
N2 .88 .75 1.63 54:46 .9J .57 
P3 lJ.71 1.09 14.80 93:7 9.91 .67 
N2Pl 4~52 11.1.5 15 .. 67 29:71 10.90 .70 
N2P2 lJ.56 11.24 24.80 5.5:4.5 14.53 .59 
N2Pj 15.47 lJ.47 28.94 53:47 21.18 .73 
N2P4 19.61 15.80 35.41 55:45 25.90 .73 
N2P3M 16.66 12.94 29.60 56:44 23~79 -.so 
RN2PJM 18.46 12.09 J0~.55 60:40 23.00 .75 

a 0 = check 

Nz = 200 lbs N/A 

Pa = a x 100 lbs P205/A 

M = minor element solution 

R = soil conditioner (resin) 

b grams dry we1ght/J pots, multiply with 500 to obtain 
readings in lbs/A, or divide by 4 to convert to tons/A 



Table 20. Plant Weights (Tops and Roots) of Alfalfa and 
Brome grass Grown on Ferretto as Affected by 
Fertilizer and Soil-conditioner Treatments 

Tops Roots Roots/Tops 

Treatment Alfalfa Brome· Total Alf :Brome Total Ratio 

0 a 1.11b .57 1.4>68 66:34 1.52 .90 
L 1.48 .. 87 2.,35 63:37 1.47 .62 
N2 1042 1.14 2 .. 56 55~ 1.i.5 1.48 .58 
LN2 L,67 .90 2,,57 65; ~35 .76 .30 
p~ 6.50 088 7.38 88~12 2.83 .-)8 

i2~1 11.58 1.32 12.-.90 90:10 3.36 .26 
11.68 llQ-00 22.68 51:49 12.51 .55 

N2P2 lJ.45 10 .. 61 24.06 56::44 16.54 .69 
N2P3 14 .. 38 10.48 24.86 :;s: 1+2 l0.34 4·' . .... 
N2P4 12 .. 8.3 1400?' 27.50 4·1!53 15 .. 87 .58 
LN2P3 9o55 13.10 22.6.5 42:58 15 .. 61 .69 
K 4.22 .96 5o18 81:19 1.80 .35 
LK 1.57 1012 2.69 .58:42 1.36 .50 
NzK l.OO 095 1.95 c:·· • 49 1.28 .66 _.,.Lo 

LN~K 1.27 .96 2.23 .57:43 1.02 .46 

~t 
11 .. 70 .96 12066 92:8 4,.93 .39 

7.,73 . .,98 8071 89:11 4.53 .52 
Nz ~K 16. 6J.r 14el5 J0.79 54:46 20.19 .66 

13.38 12.46 25.84 52:48 20.55 .so LN2 3K 
LNzP~KM 11.93 9.73 21066 55:45 21.31 .98 
RLN2 3KM 17.6.5 14.51 32.16 55:4.5 27.73 .86 

a O = check 
L = lime, adjusted to Ca-requirement level 
N2 = 200 lbs N/A 

Pa = a x 100 lbs P205/A 

K = x lbs K20/A, so that x + availa.ble K20 = 300 lbs KzO/A 

M = minor element solution 

R = soil conditioner (resin) 

b grams dry weight/3 pots, multiply with 500 to obtain 
readings in lbs/A, or divide by 4 to convert to tons/A~ 



Table 21. Ple.nt Weights (Tops and Roots) of alfalfa and 
Bromegrass Grown on Buried A2 as Affected by 
Fertilizer and Soil-conditioner Treatments 

Hoots Roots/TOES 
Alfalfa 

TOES 
Treatment Brome Total Aif :brome Total Ratio 

oa l.51b .54 2~05 74:26 1.57 .77 
L 1.72 .88 2 •. 60 66:34 1.83 .70 
N2 2.05 .51 2.56 80:20 2.08 .81 
LN2 l.JO .70 2.00 65:35 1.97 .98 
p~ 5.49 1.85 7.34 75:25 7.48 1 .. 02 

i2~1 11.88 2.36 14.24 83:17 7.92 .)6 
6.28 7.09 lJ.37 47~53 6 .. 20 .46 

N2P2 6.40 9.20 15.60 41:59 10.93 .70 
N2PJ 6.os 9.79 15.87 J8:62 22.49 1.42 
NzP4 0.92 9.,96 18.88 47:53 17.90 .95 
LN2P3 8.96 10064 19.60 46:54 15.63 .Bo 
K .79 .73 1.52 52:48 3.01 1.98 
LK 1.75 .Bo 2.55 69:31 2.95 1~16 
N2K 1.21 .89 2.10 58:42 2.56 l.22 
LN2K 1.12 .so 1.92 58:42 1.99 1.04 
P~K 7.69 1.77 9.46 81:19 7.87 .83 
L ~K 13.96 2.18 16.14 86:14 8.52 .53 
N2 ~K 10.14 10.92 21.06 48:52 25.01 1.19 
LN2 3K 12 .. 50 11.,84 24~34 51:49 29.59 1.22 

16.97 6.67 2J.64 ?2:28 22.24 .94 LN2P~KM 
BLN2 3KM 14.)0 12.16 26.46 54:46 27.54 1.04 

ao = check 
L = lime, adjusted to Ca-requirement level 
N2 = 200 lbs N/A 
Pa = a x loo lbs P2o5/A 
K = x lbs KIO/A, so that x + available K2o = JOO lbs KzO/A 
M = minor e ement solution 
R = soil conditioner (resin) 

bgrams dry weight/) pots, multiply with ,500 to obtain . 
readings in lbs/A, or divide by 4 to convert to tons/A 



Table 22. Plant Weights (Tops and Roots) of Alfe.lfa and 
Bromegrass Grown on Tama Topsoil as Affected 
by Fertilizer and Soil-conditioner Treatments 

Tops Roots Roots/Tops 

Treatment Alfalfa Brome Total Alf :Brome Total Ratio:. 

oa 18.6ob 8.44 27.0/..J. 69:31 J6,.76 1.36 
L 15061 6087 22,48 69:31 20 .. 85 .93 
N2 20.o65 9.88 30.53 68:32 39 .. 64 1.30 
LN2 17 • .38 18 .. 30 J5.68 49:51 J6al5 1.01 
PJ 26 .. 32 8024 J4c56 76:24 44.,13 1.28 
LPJ 21.80 13 .. 58 35.38 62:38 J?.71 1.07 
N~Pl 23.22 lJ,,Jl 36.53 64~;;6 49.15 l.J4 
N£'.1'2 24.17 12oll J6e28 67:3.3 52 .. 38 1.44 
N2P_3 26.37 15.32 41 .. 69 63:37 53.,64 1.29 
N2P4 29.82 15.47 45 .. 29 66: J'i- 4Jo07 .95 
LN2PJ 20.92 24.15 4,5,.0? 46: SI+ 38.71 .86 
N2PJM 29.38 12 .. 44 41.82 70::;0 55.76 i.33 
LN2PJM 19.14 20,67 391>81 48:.52 32.66 .82 
RN2P3M 22.78 23020 45.98 49:51 66.79 1.45 
P...LN2PJM 19.26 25.07 44.JJ 43:57 39.50 ,89 

a 0 
L 
Nz 
Pa 
M 
R 

= check 
= lime, adjusted to Ca-requirement level 
= 200 lbs N/A 
= a x 100 lbs P2o~/A 
= minor ele~ent solution 
= soil conditioner (resin) 

b grams dry weight/) pots, multi ply with 500 to obta.1n 
readings in lbs/A, or divide by 4 to convert to tons/A 



Alfalfa 
Tops 

Brome 
Tops 

Roots 

Table 23. Analysis of Varie..nce of Plant Weights 
on Unoxidized Till as Affected by N2 1 

P3 and K Factorial Treatments. 

source d .. f. m.s. Fa 

N2 1 7.0092 J.279 
P3 1 151.6.54.5 70.966** 
K 1 1.10.51 .,517 
N2P3 1 6.7947 3.179 
N2K 1 3.0317 1.418 
P3K 1 .5859 o"274 
N2P3K 1 2.1660 1.013 
Error 24 2.1370 

N2 1 8,,7725 20.901** 
P3 1 8,,3662 19.933** 
K 1 0·11 ·1 c027 . --
N2P3 1 9.3625 22.307** 
NzK 1 .oc15 .,003 
P3K 1 .0176 .041 
N2P3K 1 .. 0260 .. 061 
Error 24 .,4197 

N2 1 26,,3132 7.,268* 
P3 1 90,.2100 24 .. 919** 
K 1 .,0187 ..,005 
NzP3 1 30c6678 8.,471** 
NzK 1 .0135 oOOJ 
P~K l .0590 .. 016 
N2P3K 1 e0782 .. 021 
Error 24 306200 

aF ~4 = 4.26 {P.0.5), 7.82 {P.Ol) 

effect 

1.0808 
,5.027.5 

.4292 
1.0642 
-.7108 

.3125 
-.6008 

1.2092 
1 ... 1808 
~0442 

1.2492 
.0158 
.0542 
.0658 

2.0942 
3.8775 
-.0.558 
2.2608 

.047.5 
-.0992 

.1141 



Table 24. Ane.lysis of Variance of Plant Weights 
on Gumbotil as Affected by Nz, P3 
Factorial Treatments 

source ~ rn~s. Fa 

Alfalfa N2 l .2977 .243 
Tops 

P3 l 63.2507 .51.704** 

N2P3 1 .2214 .180 

Error 16 1.2233 

Brome N2 l 12.4642 19.907** 
Tops 

P3 l 13.8892 22.183** 

N2P3 l lJ.0832 20.896** 

Error 16 .6261 

Roots N2 l 9.3987 5.619* 

P3 1 68 .. 0676 40.698** 

N2P3 1 11.840? 7.079* 

Error 16 1~672.5 

aF y6 = 4.49 (P.0.5), 8.53 {P.01) 

effect 

.3150 

4.5917 

.2716 

2.0J8'.3 

2.1517 

2.0883 

1.7700 

4.7633 

1.9867 



Table 25. Analysis of Variance of Plant Weights 
on Ferretto as Affected by N2, L, P3 
and K Factorial Treatments 

source d.f. m.,s!.-- Fa effect -
Alfalfa N2 l 3.7520 4r-072 .. 5592 

Tops L 1 1.5914 10727 -03642 
P3 1 12508416 136.576** 3.2383 
K 1 2.0090 2.180 .4092 
N2L 1 .8533 .. 926 -.2667 
N2P3 1 708894 a .. 562·~* .8108 
N2K l .0108 .012 .0300 
LP- l .5677 .616 -.-2175 
LK;; 1 2,,.2881 2 .. 483 -.4367 
P3K 1 .5334 .579 .2108 
N2LP3 l 3 .. 0000 3,.256 -.5000 
N2I.K l 3c8874 4 .. 219* .. 5692 
N2P~K 1 1 .. 5987 1(>735 .3650 
LPt 1 ~4181 .1.,.54 -.1867 
N2 P3K 1 101970 1~299 •. 3158 
Error 40 .. 9214 

Brome N2 l 4)00081 110.803** 1.9367 
Tops L 1 ,,0547 .,135 .0675 

P3 
., 45.7471 112.622** 1.9525 ... 

K l 02241 .,552 .1367 
NzL 1 .0010 .,002 -.0092 
N2P3 l 43 .. 3579 l06e740** 1.9008 
NzK 1 .1323 .326 .1050 
LP3 1 Q0280 "069 .048.3 
LK 1 .1.~447 L,095 -.1925 
P3K l 01064 c262 .0942 
N2L¥3 1 .. 0280 .069 .0481 
N2LK l .. 2552 .628 - .. 1458 
N2P~K l .)434 0845 .. 1692 
LPt l .4880 1.201 -.2017 
N2 P3K l .3816 .939 -.1783 
Error 40 .4062 



Table 25. (Continued). Analysis of Variance of Plant.Weights 
on Ferretto as Affected by N2, L, P3 
and K Factorial Treatments 

source ~ m.s .. ~ effect 

Hoots N2 l 50.9075 96.106** 2.0596 
L ·1 .3834 .. 724 .1788 
P3 1 106.9526 201.912** 2.9854 
K 1 6.9692 1).157** .7621 
N2L 1 .5234 .988 .2088 
NzP3 l 57.7505 109.025** 2.1938 
N2K l 2.7123 5 .. 120* .47:54 
LP) 1 1.0890 2 .. 056 .3012 
LK 1 .6936 1.309 -.2404 
P3K 1 6.6231 12.503** .• 7429 
N2LPJ 1 .7475 1.412 .2496 
N2LK 1 .2041 .. 385 -.1304 
N2P~K 1 2.8179 5.320* .4846 

~~3K 1 .7277 1.)74 -.2462 
1 .• 4860 .• 918 -.2012 

Error 40 .5297 

a F to = 4.08 (P.05), 7.31 (P.Ol) 



Alfalfa 
Tops 

Brome 
Tops 

Table 26. Analysis of Variance of Plant Weights 
on Buried A2 as Affected by N2 1 L, P3 
and K Factorial Treatments 

source ~ m.s • Fa 

N2 1 • 0426 .056 
L 1 6.9236 9.137** 
P3 1 88.6991 117.064** 
K ·1 2.1548 2.844 
N2L 1 1.8526 2.445 
N2P3 1 .0326 .043 
N2K 1 .. 1863 .246 
LP3 1 6.4)1) 8.488** 
LK 1 .0124 .016 
P3K 1 ).8477 5.078* 
NzLP3 1 .6098 .805 
N2LK 1 .0032 .oo4 
N2P~K 1 .2776 .J66 

~iP3K l .0876 .116 
1 .0020 .003 

Error 40 •. 7577 

N2 1 25.4916 73.484** 
L 1 .2133 .615 
P3 1 43.1302 124.)30** 
K 1 .1474 .425 
NzL 1 .0061 .018 
NzP3 1 25.6377 73.,905** 
N2K 1 .1825 .526 
LP3 1 .0990 .285 
LK 1 .0070 .020 
P3K 1 .0456 .131 
N2LP3 1 .0280 .081 
NzLK l .0005 ~001 

N2P3K l .1027 ~296 
LP)K l .0056 .. 016 
N2LP3K 1 .0007 .002 
Error 40 .)469 

effect 

-.0596 
.7596 

2.7187 
.42)7 

- • .3929 
-.0521 

.1246 

.7)21 

.0321 

.5662 
-.22.54 
-.0162 

.1521 
-.0854 
-.0129 

1.4575 
.1333 

1.8958 
.1108 
.0225 

lc;4617 
.1233 
.0908 

-.-0242 
~0617 
.0483 
.006? 
.0925 
.0217 
.0075 



Table 26. (Continued). Analysis of Varience of Ple.nt Weights 
on Buried A2 as Affected by N2, L, P3 
and K Factorial Treatments 

source d.f. ml>s• Fa effect 

Roots N2 1 75.3634 30.4:32** 2.5071 
L l 00581 .023 -.0696 
PJ 1 236 .. 6067 95.,544** 4.4404 
K 1 8.7807 30546 -.8554 
N2L l 03763 .,152 -.1771 
N2P3 1 79 .. 2840 32.015** 2.5704 
NzK 1 -307577 10517 .5596 
LP3 1 .0105 0004 -.0296 
LK 1 2 ... 4615 .994 .4529 
P1K 1 4.3259 1 .. 747 .6004 
N2LPJ ]. 01292 .052 -01038 
N2LK l 2.562:3 14035 .4621 
N2P~K 1 6,,41?1 2.591 .-7312 
LP3 1 3<>2187 10300 .5179 
N2LP3K 1 206936 l.0088 .4738 
Error 40 204764 

a F to = 4.,08 (P.CS), 7.31 (P.01) 



Alfalfa 
Tops 

Brome 
Tops 

Roots 

Table 27. Analysis of Variance of Plant Weights 
on Tama Topsoil as Affected by N2, L 
and P3 Factorial Treatments. 

source d .. fio m.s • Fa 

N2 1 • 3726 .155 
L 1 10.9755 4.574* 
P3 1 22.3683 9.J2J** 
N2L l .0590 .024 
N2PJ l .9009 .375 
LPt 1 .5736 .239 
N2 P3 1 .0176 .007 
Error 28 2.3992 

Nz 1 3e.e1oa 25. JOJ*"'~ 
L 1 18.4104 12 .. 003** 
PJ 1 lJ.2014 8.606** 
N2L 1 7.5710 4.9J6* 
N2P3 1 .9519 .620 
LP3 1 2.2326 1.455 
N2LP3 1 1.7605 1.147 
Error 28 1.5338 

N2 1 34.2960 2.406 
L 1 69.1894 4.855* 
P3 1 69 .. 3266 4.864* 
N2L 1 .6394 .o44 
N2P3 1 2.4513 .172 
LP 1 .,1584 .011 
NzlP3 1 18.25.31 1.280 
Error 28 14.2505 

a F ~8 = 4.20 {P~05), 7.64 {P.Ol) 

effect 

.2492 
-1.3525 
1.9308 
- .. 0992 
-.J875 
-.3092 
-.0542 

2.5433 
1.7517 
l.48JJ 
1.1233 

.3983 

.6100 
-.5417 

2.3908 
-J.3958 
3.3992 

.3258 
-.6392 
-.1625 

-1.7442 



Table 28. Analysis of Variance of Alfalfa and Bromegrass Plant Weights 
as Affected by Levels of P 

s<.11 material plant part source d.f. 17.!i;Bo F ba 

Unoxidized Alfalfa Tops Linear 
Residual 
(Error) 

1 
3 

(24) 

5705468 
5114759 

{2.1370) 

10.509* 
2.562 

1,3850 
Till 

-------------------------------------------------Brome Tops Linear 
Residual 
{Error) 

1 
3 

(24) 

707724 
~6r:9 . .:,.• .) 

{ .4197) 

13.734* 
1.)48 

.5090 

-------------------------------------------Roots IJin.ear 1 47" 2508 7 .. 2)6 1. 2550 
Residual 3 6.5291 1~803 
(Error) (24) (3.6200) 

~~~~~~~~~~~~~~~~~~ . ·~~~~~~~~~~~--~~~~~~~~~-

Gumbo ti l Alfalfa Tops Linear 1 ·7a.1176 660738** 1.6137 
Resi~ual 3 1.1705 .956 
(Error) (16) (l.22JJ) 

- - - - --- - -Brome-Tops - - - -L1noar - - - -1- - -35.0352- - - - -11.327*- - - - - i.oso7- - -
Residual 3 3,.0929 4.9.39* 
(Error) (16) ( .6261) 

-------------------------------------------------Roots Linear 1 120.8816 122.697 2.0073 
Residual 3 .9852 .589 
(Error) (16) (1.6725) 

Ferl"'0·t:;to Alfalfa Tops Line er 1 21.7090 4.106 .. 8507 
Residual 3 5.2866 5.737** 
(Error) (40) ( 0 9214) 

- - - - - - - - Br~m; Tops- - - - Li:;;:e;r- - - - 1 - - 23-;4790 - - - - -6:907- - - - - - :a847 - -
Residual 3 3.3991 8.368** 
(Error) (40) ( .4062) - - - - - - - - ~ - - - - - - - -- - - - - - - ·- -- - - - - - - - - - - - - - - - - - -

Roots Linear 1 23.60]1 2.782 .8870 
Residual J 8.4822 16 .. 013** 
(Error) (40} ( .5297) 



Table 28. (Continued). Analysis of Variance of Alfalfa end Bromegrass Plant Weights 
as Affected by Levels of P 

soil material plant part 

Buried A2 Alfalfa Tops 

source 

Linear 
Residual 
(Error) 

d.f. 

1 
3 

(40) 

m.s. 

6.1111 
.669.5 

( .?.577) 

F 

9.127 
.883 

ba 

.4513 

-------------------------------------------------Brome Tops Linear 
Residual 
(Error) 

1 
3 

(40) 

1.5.5520 
1.8197 

{ .3469) 

8.546 
5.245** 

.7020 

------------------------~------------------------Roots Linear l 76.5762 llh274 1.2643 
Residual J .5.)645 2.166 
(Error) (40) (2.4764) 

Tama Alfalfa Tops Linear 1 1.5.3940 8~218** .7163 
Topsoil Residual 3 .1765 .073 

{Error) (28) (2.3992) 
- - - - - - - - Brome Tops- - - - Li;;:e;r- - - - 1 - - -~;"-:7992 - - - - 11:673* - - - - - :4397 - -

Residual 3 .4968 .323 
(Error) (28) (1.5338) -------------------------------------------------Roots Linear l 4.2941 .291 .3783 
Residual 3 14.7478 1.034 
(Error) (28) {14,2505) 

a . 
b is the slope of the linear response of plant growth to 5 successive 
levels of P. 



Table 29. Analysis of Variance of Plant Weights 
on Unoxidized Till as Affected by 

Soil Conditioner (R) and 
Minor Elements (M) 

source d.,f. m.s. Fa effect; -
Alfalfa R 1 4.0837 1.910 -1.6500 
Tops 

Brome 
Tops 

Roots 

M 

Error 

R 

M 

Error 

R 

M 

Error 

1 

24 

l 

l 

24 

.0204 

2.1370 

i.,0753 

.4197 

35.5270 

.0140 

a F ~4 = 4.26 (Pe0.5), 7.82 (P.Ol) 

.009 .1167 

9.111** 1 • .5967 

2 • .562 -.8467 

90814** 4.8667 



Table JO. Analysis of Variance of Plant Weights 
on Gumbotil as Affected by 
Soil Conditioner (R) and 

Minor Elements (M) 

source ~ m.s • Fa 

Alfalfa R 1 • 5400 .441 
Tops 

Brome 
Tops 

Roots 

M 

Error 

R 

M 

Error 

R 

M 

Error 

1 

16 

1 

1 

16 

l 

1 

16 

.2360 

1.2233 

.1204 

.0468 

.6261 

.1040 

1.1354 

1.6725 

a F i6 = 4.49 (P.05), 8.53 (P.01) 

.193 

.192 

.075 

.062 

.679 

effect 

.6000 

.J967 

-.2833 

-.1767 

- .. 2633 

.8700 



Table 31. Analysis of Variance of Plant Weights 
on Ferretto as Affected by 
Soil Conditioner (R) and 

Minor Elements {M) 

source d.f. m •. s. Fa - effect 

Alfalfa R 1 5.4532 5.918* 1.9067 
Tops 

Brome 
Tops 

Roots 

M 

Error 

R 

M 

Error 

R 

M 

Error 

1 

40 

1 

1 

40 

1 

1 

40 

.3504 

• 9211.~ 

3.8081 

1.2421 

.4062 

6 .. 8694 

.0962 

.5297 

.380 -.48.33 

9 • .375** 1.5933 

-.9100 

12.968** 2.1400 

.182 .2533 

a F to = 4.os (Pe05), ?.31 (P.Ol) 



Table 32. Analysis of Variance of Plant Weights 
on Buried A2 as Affected by 
Soil Conditioner (R) and 

Minor Elements (M) 

source d .. f. m.s. Fa effect 

Alfalfa R 1 1.1881 1.568 -.8900 
Tops 

Brome 
Tops 

Roots 

M 

Error 

R 

M 

Error 

R 

M 

·Error 

1 

40 

1 

1 

40 

1 

1 

40 

3.3300 

.7577 

5.0233 

4.4.548 

.3469 

4.6816 

9.0037 

2.4764 

a F to = 4.08 (P.05), 7.31 (P.01) 

4.)94* 1.4900 

14.480** l.8JOO 

12.841** -1.7233 

1.7667 

3.635 -2.4500 



Table 33. Analysis of Variance of Plant Weights 
on Tama Topsoil as Affected by 
Lime (L), Soil Conditioner (R) 

and Minor Elements {I1) 

source m.s. 
a 

F effect 

Alfalfa 
Tops 

L 1 24.98~0 10.413** -1.6661 
- R - - - - - -1- - - - 3.49~2- - - i.458 - -1:0800 -

Brome 
Tops 

Roots 

L 1 15.7781 6.576* -2.2933 
- gL_ - - - - _l_ - - - 2.076412_ - - 1~25628 - _1.!.~205000 -M 1 .12o .o .~ 

L 1 20.514? 8.550** -2.6150 
_ ML ______ 1 ____ l._2120 ___ _ .791 __ -.!.7,28.J. _ 

Error 28 2.,3992 

L 1 26.9015 17.539** 1 .. 7288 
- R - - - ~ - -1- - - -19oY521- - -i2.48b*¥ -2:526b -

L 1 8.5008 5w542* 1.6833 
. RL 1 ~"3708 2.197 -1.0600 

- M - - - - - -1- - - - j.37os- - - 2."f97 - -17o'b'oo -
L l 24.2536 15.812** 2.8433 

- ~- - - - - _l_ - - - _.0300_ - - _.019 - _-.:.1000 -

Error 28 1~5338 

Error 28 14.2.505 

a F ~B = 4.20 (P.05), 7.64 (P.01) 


	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

